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Review of SIL Allocation
Allocation of safety functions to specific 
protection layers for the purpose of prevention, 
control or mitigation of hazards from the 
accelerator and its associated equipment;

The allocation of risk reduction targets to safety 
instrumented functions.
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Guide Lines for Determining Necessary Risk Reduction

Guidelines from the appropriate safety regulatory authority;
Discussions and agreements with the different parties involved in 
the application;
Industry standards and guidelines;
International discussions and agreements; the role of national and 
international standards are becoming increasingly important in 
arriving at tolerable risk criteria for specific applications;
The best independent industrial, expert and scientific advice from 
advisory bodies;
Legal requirements, both general and those directly relevant to the 
specific application.
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SIL Ranges
DEMAND MODE OF OPERATION

Safety Integrity
Level (SIL)

Average
Probability of Failure on Demand

Risk Reduction

4 ≥ 10-5 to <10-4 >10,000 to ≤ 100,000

3 ≥ 10-4 to <10-3 >1000 to ≤ 10,000

2 ≥ 10-3 to <10-2 >100 to ≤ 1000

1 ≥ 10-2 to <10-1 >10 to ≤ 100

CONTINUOUS MODE OF OPERATION
Safety Integrity

Level (SIL)
Frequency of

Dangerous Failures Per Hour
4 ≥ 10-9 to <10-8

3 ≥ 10-8 to <10-7

2 ≥ 10-7 to <10-6

1 ≥ 10-6 to <10-5
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Risk Matrix Approach
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Risk Matrix
Risk matrix set up for 
hazard type
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Risk Matrix
External Risk Reduction 
and Other Methods 
Evaluated
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Risk Matrix
Effect of SIL Levels 
Evaluated
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Risk Graph
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Interactive Risk Graph
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Quantitative

Calculate Initial Risk using risk analysis tools 

Calculate the residual risk using 
Event Tree
LOPA

Calculate the necessary risk reduction to reach acceptable 
level

Requires numerical expression of acceptable risk
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Quantitative Risk Reduction

RiskAcceptable
skInherentRiRR =

RR
PFDavgFunctionSafety 1

=


